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Abstract 
The popularity of new product development has been increasing in knowledge-intensive organizations as a means to manage 
aggressive competition. Given the criticality of product development to the performance of many organizations, it is important to 
unveil the mechanisms that support problem solving. In line with the relevant literature, this study examined the influence of 
team climate on team problem solving. By using 139 questionnaires from different projects, structural equation modeling was 
employed as a statistical analysis tool to investigate the given hypotheses. The findings showed that team climate was positively 
related to team problem solving. The implications for both theory and practice are discussed. 
 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the International Strategic Management Conference. 
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1. Introduction 
The traditional approaches for the achievement of business objectives have dramatically changed, especially 
those adopted by industries that operate in knowledge-intensive environments, such as the software industry. In 
these days, firms have increasingly preferred to use teams for the development of new products, services, processes 
and/or business models to achieve their vision instead of requiring individuals to adopt mere patents following 
trends established by competitors (Drach-Zahavy, 2004). Recent studies indicate that 82 percent of firms with 100 or 
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more employees prefer to assign employees to various team tasks and activities instead of assigning them to 
individual projects. In fact, approximately 70-75 percent of these teams are assigned to product development 
projects (Edmondson & Nembhard, 2009). The literature of technology innovation management (TIM) reveals that 
firms which launch high technology products are quite often driven by rapid technological changes (Günsel & 
Açıkgöz, 2013). In this regard, traditional models and production methods should be updated in order to facilitate 
firms to be competitive and meet the increased demands of ongoing changing customer preferences. 
When this is the case, teams involved in product development projects must invest in a continuous learning 
process, as their responsibilities often span a number of unfamiliar boundaries (Allred, Snow, & Miles, 1996). In 
doing so, team members should collectively acquire and apply new knowledge and understandings to address team 
tasks and issues for which solutions have not yet been provided (Sole & Edmomdson, 2002). In this way, teams 
detect technical and market-related product problems and find alternative solutions for the problems, thereby 
producing new products with superior quality (Akgün, Lynn & Yılmaz, 2006).  
In this regard, knowledge-intensive firms should excel in problem-solving processes aiming at the improvement 
of traditional product development methods so as to gain first-mover advantage in the industry in which they 
operate. However, the way that teams of such firms should develop and retain problem-solving capabilities appears 
to be one of the main concerns of such teams which are involved in product development projects. The 
characteristics of a context (such as climate or culture), at either an organizational or team level, could equally 
facilitate or restrain the efforts made by teams to develop problem-solving capabilities (Zellmer-Bruhn & Gibson, 
2006). For the purposes of this study, we assumed that team climate as an organizational context in which members’ 
perceptions, experiences, and beliefs regarding contingencies, conditions, and relations among its members 
(Schneider & Reichers, 1983) might have a significant effect on the development of problem-solving capabilities 
within a team. 
Therefore, the aim of this study is to empirically investigate the role of climate and product quality on problem 
solving and learning in software development teams. The section which follows provides a literature review to 
establish the theoretical background of the study whilst the research hypothesis and the methodology are presented 
in the third section. Finally, at the conclusion part, results of hypothesis testing are discussed and the general 
implications of the study are reviewed. 
 
2. Literature Review 
2.1. Team Problem Solving 
In the knowledge management literature, organizations are defined as bundles of valuable, rare, inimitable, and 
non-substitutable capabilities and resources (Barney, 1991). Day (1994) considers capabilities to be a combination 
of both skills and tacit knowledge which are operationalized throughout various processes of product development. 
In other words, capabilities are built upon knowledge and skills which are embedded in teams’ behaviours, technical 
systems, and managerial functions (Atuahene-Gima & Wei, 2011; Li Yang, Klein, & Chen, 2011). According to 
Sheremata (2002), product development teams should develop several capabilities, i.e., dynamic capabilities such as 
problem solving capability in order to evaluate, assimilate, and absorb large amounts of precise knowledge which 
are derived, either externally from or internally to organizational boundaries. Problem solving has been considered 
as “the engine of knowledge creation” (Iansiti, 1998, p: 99) and its importance at a team level has been widely 
studied in the field of product development (e.g., Aladwani, 2002; Atuahene-Gima & Wei, 2011; Thomke & 
Fujimoto, 2000). 
Both scholars and practitioners consider problem solving to be a dynamic capability enabling product 
development teams to develop original solutions to solve problems, thus rendering them competitive in the 
environment in which they interact (Morgeson & Humphrey, 2006). Product development, by its nature, consists of 
a set of routinized problem-solving processes and those who are involved in these processes are constantly dealing 
with unpredictable situations and crucial problems (Thomke & Fujimoto 2000). Based on Huber’s (1980) work, the 
problem-solving process entails different phases which are related to understanding the problem, planning an 
appropriate solution, and also proposing various alternatives, implementing the chosen solution and periodically 
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monitoring it. In the context of product development teams, problem-solving capability consists of a set of 
capabilities which include searching for new knowledge related to the issue(s) which have emerged, and developing 
the design and implementation of an appropriate action plan for solution of the problem and the final development 
of new improved products (Thomke, 1998). 
At a team level, problem solving is required, amongst others, to create new knowledge and provide new 
approaches to a complicated and unstructured issue (Nickerson et al., 2012). As product development processes 
require direct problem-solving techniques, individual knowledge possessed by team members should be shared with 
the whole team, thus transformed into team knowledge. According to Nonaka and Takeuchi (1995), four modes of 
knowledge conversion are identified which involve creating new knowledge at the next level: socialization (tacit to 
tacit knowledge), externalization (tacit to explicit knowledge), combination (explicit to explicit knowledge), and 
internalization (explicit to tacit knowledge).  Through this process, new knowledge and understandings are available 
to teams for instant use, in order for their teams to provide accurate solutions for the given problem (Thomke & 
Fujimoto, 2000). In this vein, it could be observed that team problem solving is related to the team members’ ability 
to discuss problems collectively in order to provide solutions throughout the development of a product or make 
improvements on existing products.  
2.2. Team Climate 
Team climate reflects team members’ shared experiences and beliefs in actions that are supported by the team’s 
policies, practices, and procedures (Açıkgöz et al., 2014). It is also related to a team’s mutual perceptions about the 
quality of congruence between team practices and conditions of work processes (Schneider & Reichers, 1983). 
Based upon these views in existing literature, it is reasonable to stress team climate as an atmosphere that facilitates 
or hinders the negotiations of the team members with each other, because it is an effective tool in shaping the 
attitudes, behaviors, and actions of the team members (Açıkgöz et al., 2014). Team climate can be conceptualized as 
the combination of norms, attitudes, and expectations that team members perceive in order to function in a particular 
context (Pirola-Merlo, 2010). 
According to González-Romá, Fortes-Ferreira, and Peiró (2009), team climate is a multidimensional construct 
and consists of four factors: (i) organizational support, (ii) innovation orientation, (iii) goal orientation, and (iv) 
informal structure. Organizational support refers to whether or not team members are supported by the whole 
organization. Innovation orientation refers to whether or not new ideas are implemented by the team. Goal 
orientation refers to whether or not team members make an effort to reach goals. Informal structure refers to whether 
or not team norms and procedures are designed to enable team members to excel in the undertaken tasks and 
improve their capabilities (Açıkgöz et al., 2014). The above mentioned classifications reflect the plausible effects of 
team climate on team problem solving, thus leading teams to develop learning and improve software quality in 
related projects. 
The development of a team’s capability is often related to the organizational support received from top 
management, which is also the outcome of their attitudes and perceptions (Nambisan, 2002). Organizational support 
encourages teams to undertake risks and communicate their ideas and concerns without feeling frustrated by the top 
management (Bstieler & Hemmert, 2010; Edmondson & Nembhard, 2009). Human resource practices which 
provide team members with concrete psychological support become increasingly important for the performance of 
the teams (Siguaw, Simpson, & Enz, 2006) since the fear of failure is minimized and the team members appear to be 
more keen in fully participating in various tasks throughout the development of a project (Bstieler & Hemmert, 
2010). 
Siguaw et al. (2006) define innovation orientation as the capacity to introduce original product - and process -
related ideas. It is related to the openness to new ideas (Hurley & Hult, 1998) which encourages a team to devote its 
energy toward improving existing products or inventing novel products (Berthon, Hulbert, & Pitt, 1999). In general, 
innovation orientation is a multi-dimensional knowledge structure embedded in the formal and informal systems, 
behaviors, and processes of the team, which, in turn, promotes creative thinking and facilitates the development of 
relevant team-level capabilities (Siguaw et al., 2006). In particular, it is the team’s set of attitudes and perceptions 
that incline them toward developing team-level capabilities for producing high-quality products (Nambisan, 2002). 
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Goals can contribute toward orienting a team in a particular direction so that they will know what they need to do 
and focus on (Lynn, Skov, & Abel, 1999). Goal orientation is associated with clarity of thought, which is formally 
articulated through vision and mission statements (Siguaw et al., 2006). Without goal orientation, it is difficult for 
teams to achieve their objectives (Bstieler & Hemmert, 2010). Accordingly, having a clear goal allows them to 
perform better by providing a mutual awareness of the purpose of their efforts and as well by motivating them to 
develop goal-related team-level capabilities (Bstieler & Hemmert, 2010; Lynn et al., 1999). 
A team thinks as one collective body because of common beliefs, values, and understandings, which are 
collectively called the team’s informal structure (Siguaw et al., 2006). Each team has its own unique informal 
structure in order to deal with troubles or problems (Bstieler & Hemmert, 2010). Informal structure is a set of team 
members’ shared beliefs and understandings that directs all of the team’s operations (Siguaw et al., 2006). Teams 
with a nonhierarchical structure allow their members to express themselves in a more constructive way than do 
teams with a more hierarchical structure (Bstieler & Hemmert, 2010). Hence, it is much easier for teams with a 
nonhierarchical structure to focus on developing key team-level capabilities (Simpson et al., 2006). 
2.3. Hypothesis Development 
2.3.1. Team Climate and Team Problem Solving 
 
One of the core functions of product development teams is to develop a problem-solving capability (Atuahene-
Gima & Wei, 2011). Tjosvold et al. (2004) consider team climate to be critical for determining the team members’ 
mutual capability development efforts through the improvement of their psychological atmosphere (Bstieler & 
Hemmert, 2010; Siguaw et al., 2006). If the atmosphere is positive, team members are more likely to discuss 
problems freely in order to solve them and make performance improvements (Huang & Li, 2012). Such an 
atmosphere probably motivates the product developers (i) to express their thoughts and opinions without the fear of 
reprisal, (ii) to share their knowledge, skills, and background willingly based upon mutual trust, (iii) to collaborate 
among each other, and (iv) to make great efforts in developing solutions to product development problems (Açıkgöz 
et al., 2014). However, there is a gap in the knowledge management literature concerning what determines team 
problem solving and how this capability can be improved. To address this gap, we think that team climate might be 
fitting. In other words, this study claims that team climate - in terms of organizational support, innovation 
orientation, goal orientation, and informal structure - might be an important antecedent for developing and utilizing 
team problem solving in software development projects. Based on the above reasoning, it was hypothesized that: 
Hypothesis 1: Team climate is positively related to team problem solving in terms of 1a) organizational support, 
1b) innovation orientation, 1c) goal orientation, and 1d) informal structure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Proposed Relationships Among The Study Variables 
TEAM CLIMATE 
Organizational Support 
Innovation Orientation 
Goal Orientation 
Informal Structure 
H1 Team Problem 
Solving 
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3. Research Design 
In order to more vigorously test the proposed model (see Fig. 1), partial least squares structural equation 
modeling (PLS-SEM) was employed with SmartPLS 2.0 statistical program. 
 
3.1. Measures 
The latent constructs were assessed using multi-item measures on a five-point Likert scale ranging from ‘strongly 
disagree’ (1) to ‘strongly agree’ (5) from prior studies. Short explanations of each measure are as follows 
(questionnaire items are provided in Table 1). In order to measure the team climate of software development teams, 
this study used four dimensions derived from González-Romá et al. (2009); that is: organizational support, 
innovation orientation, goal orientation, and informal structure. For each dimension, four questions were asked. To 
measure team problem solving, this study employed five questions derived from Aladwani (2002).  
3.2. Sample   
The empirical analyses for the study are based on data from 42 firms selected from the directory of the Istanbul 
Chamber of Commerce, which either directly operated in the software development industry or had a software 
development department. The objective of the study was explained to the respective managers via telephone. 
Furthermore, it was particularly emphasized that the respondents must be software engineers or developers with 
expertise in software development projects. Moreover, only one team member from each team was asked to 
participate in the survey, and each participant was asked to evaluate one unique project.  
Initially 99 firms were contacted; 71 agreed to participate in the study, but participants from only 42 firms 
actually completed the questionnaire, resulting in a response rate of 59 percent. Prior to the cleaning of the data, the 
sample included 143 software projects (several firms participated in the project with more than one respondent). 
During the cleaning of the sample, 4 samples were eliminated due to a high level of missing data. Therefore, the 
final sample was comprised of 139 participants from 139 different teams involved in new software development 
projects. According to the descriptive statistics from the organizations, the proportion of projects returned are as 
follows: information and communication technology (63%), business services (24%), and financial services (13%). 
All of the software development projects’ data were returned through the IT departments of the 42 participant firms: 
5 projects from 9 departments, 4 projects from 9 departments, 3 projects from 11 departments. 
According to the demographic statistics, 39 percent of the participants had 3-5 developers on their team, 28 
percent had 6-9 developers, 20 percent had 10-15 developers, 6 percent had 16-19 developers, and 7 percent had 
more than 20 developers.   
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Table 1. The Result of Exploratory Factor Analysis  
LV Manifest Variables SL E VE (%) UV (%) 
OS 
In my work team . . .  
2.44 7.62 4.97 
Team members feel supported by the organization. .78 
You can tell that the company is interested in the members of the 
team. .79 
The human resources management is carried out keeping the team 
members in mind. .69 
*The team manager contributes to creating a friendly and cordial 
work climate. --- 
IO 
In my work team . . .  
3.00 9.37 5.57 
New ideas and methods are often tried out. .78 
New ideas are put into practice to improve the work and its results. .81 
The development of new methods, products or services is often 
proposed. .83 
Team members take advantage of their knowledge and skills to 
develop new ways of working, new services or new products. .50 
GO 
In my work team . . .  
2.13 6.64 4.27 
Team members try hard to reach the team goals. .48 
Team members aspire to achieving greater performance. .83 
High, difficult goals are viewed as a challenge. .70 
Everyone contributes enthusiastically to reaching the goals. .53 
IS 
The norms and procedures in my work team . . .  
3.26 10.18 6.38 
Help our team to function better. .74 
Help us to find the best way to do things. .71 
Facilitate relationships between team members. .71 
Help us to understand the relationship between each person's work 
and that of his/her co-workers. .81 
TPS 
The project team was effective in identifying problems .81 
4.52 14.12 7.55 
The project team was effective in defining problems  .79 
The project team was effective at generating alternative solutions .74 
The project team was effective in reviewing alternatives. .80 
The project team was effective in evaluating options .75 
*The cost of software operations is efficient. --- 
Note1: The sign of * denotes the dropped item. 
Note2: LV = Latent Variable, SL = Standardized Loading, E = Eigenvalue, VE = Variance Explained, , UV = 
Unrotated Variance OS = Organizational Support, IO = Innovation Orientation, GO = Goal Orientation, IS = 
Informal Structure, TPS = Team Problem Solving,  
 
3.3. Measures’ Validity and Reliability 
Following collection of the sample data, the data were subjected to a purification process in order to evaluate 
their reliability, discriminant validity, convergent validity, and unidimensionality (Fornell & Larcker, 1981; Segars, 
1997).  
Following Nunnally’s (1978) suggestion, EFA was employed on 12 measured items; the constructs comprised 
seven variables. A principal component with a varimax rotation was employed, and an eigenvalue of 1 was selected 
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as the cut-off point. Due to the low levels of factor loadings, two items were dropped from the analysis - one from 
organizational support and one from software quality. An examination of these items revealed that dropping them 
would not compromise the content validity of their respective constructs. The other items loaded substantially on 
their respective factors. As shown in Table 1, the factor loadings of the constructs range from .48 to .83. A single 
factor was extracted for each multiple-item scale in this analysis. The Kaiser-Meyer-Olkin (KMO) measure of 
sampling adequacy was .895, which was higher than the proposed threshold value of .7; also, the Bartlett test of 
sphericity was significant at p < .0001 (χ2 (496) = 2901.514), indicating the appropriateness of this data for the EFA 
procedure.  
The resulting measurement model was found to fit the data reasonably well: χ2 (440) = 658.053, comparative fit 
index (CFI) = .92, incremental fit index (IFI) = .92, Tucker-Lewis Index (TLI) = .91, χ2/d.f. = 1.50 and root mean 
square error of approximation (RMSEA) = .06. In addition, all items loaded significantly on their respective 
constructs (with the lowest t-value being 2.50), providing support for convergent validity. 
Table 2 shows the correlations among all four variables. The relatively low-to-moderate correlations provide 
further evidence of discriminant validity. Also, all reliability estimates - including the coefficient alphas, the average 
variance extracted (AVE) for each construct, and the AMOS-based composite reliability values - are well beyond 
the threshold levels suggested by Nunnally (1978). Further, following the suggestion of Fornell and Larcker (1981), 
the squared root of AVE for each construct was greater than the latent factor correlations between the pairs of 
constructs, suggesting discriminant validity. All in all, the obtained results concluded that the measures were 
unidimensional, with adequate reliability and discriminant validity. 
 
Table 2. Discriminant Validity and Reliability Indicators 
No Mean Standard Deviation Variables 1 2 3 4 5 6   7 
1 3.50 1.02 OS  .86             
2 4.01 .74 IO .43**  .77           
3 3.63 .81 GO .52** .48**  .87         
4 3.90 .79 IS .45** .40** .48**  .84       
5 3.88 .78 TPS .40** .55** .54** .44**  .87     
   CR .89 .86 .92 .90 .94 .85 .92 
   AVE .74 .60 .75 .70 .76 .65 .55 
   α .83 .78 .89 .85 .92 .74 .90 
Note1. Diagonals show the square root of AVEs  
Note2. OS = Organizational Support, IO = Innovation Orientation, GO = Goal Orientation, IS = Informal Structure,  
            TPS = Team Problem Solving, Reliability, AVE = Average Variance Extracted, α = Cronbach’s Alpha 
* p < .05, ** p < .01.   
 
3.4. Hypothesis Testing 
The partial least squares and bootstrapping re-sampling methods (Chin, 1998; Ringle, Wende, & Will, 2005) 
were used to estimate both the main and the interaction effects in the proposed model. This procedure entailed 
generating 500 sub-samples of cases randomly selected, with replacement, from the original data. Path coefficients 
were then generated for each randomly selected sub-sample. T-statistics were calculated for all coefficients based on 
their stability across the sub-samples in order to determine which links were statistically significant. The path 
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coefficients and their associated t-values demonstrated the direction and impact of each hypothesized relationship. 
Table 3 shows the hypotheses, including paths, of the values of betas and significance levels. With regard to 
antecedents, the findings illustrated that two sub-dimensions of team climate - innovation orientation (β = .35, p < 
.05) and goal orientation (β = .28, p < .01) - were positively associated with the problem-solving capability of the 
software development teams. However, this study was unable to find any statistically significant association 
between organizational support and the problem-solving capability and between informal structure and the problem-
solving capability of software development teams, so H1 was partially supported.  
 
Table 3. The Main Results   
            Paths Betas Sub-hypotheses Sub-results Hypotheses Results 
OS Æ TPS .06 H1a Not Supported 
H1 Partially Supported 
IO Æ TPS .35* H1b Supported 
GO Æ TPS .28** H1c Supported 
IS Æ TPS .14 H1d Not Supported 
Note. OS = Organizational Support, IO = Innovation Orientation, GO = Goal Orientation, IS = Informal 
Structure, TPS = Team Problem Solving,  
*p< .05, **p< .01   
 
To assess the model fit in terms of how well data points fit on a line or curve, the R2 values of the endogenous 
variables provided useful information (Chin, 1998; Tenenhaus et al., 2005). Chin (1998) proposed a classification of 
R2 values as small (.02 d R2 < .13), as medium (.13 d R2 < .26), and as large (.26 d R2). Table 4 shows the results of 
the structural model. In accordance with the categorization of the R2 effect sizes, the effect sizes of constructs were 
large for the values of the problem-solving capability (R2 = .44). 
 
Table 4. Structural Model 
Fit Measures Endogenous Constructs Q2 
R2 
Team Problem Solving .44 
4. Discussion 
Today, the value of teams in product development is unquestionable. Both the interdisciplinary nature of the 
work and industry trends call for professionals from different functions and backgrounds to work together on 
development projects to create new high-quality products in the shortest time. Understanding the key success factors 
of teamwork has been a topic of research for the last two decades. This study attempted to offer a contribution to the 
organizational learning and knowledge management literatures by presenting a model which would help researchers 
and project managers to understand potential interrelationships among team climate and team problem solving. This 
study makes two specific contributions to the relevant literature. 
Firstly, the findings showed that the innovation orientation and goal orientation dimensions of team climate are 
directly and positively related to the problem-solving capability of software development teams. This means that 
when team members are willing to benefit from new ideas in addition to their collective efforts to reach goals 
efficiently, the team becomes more successful in dealing with unexpected situations and able to provide innovative 
answers for solving complicated problems, detecting and resolving crises and preventing errors in the project. In 
particular, goal orientation, which demonstrates the team’s collective efforts to reach goals during the project, and 
innovation orientation as an extent to which new ideas about work are implemented within teamwork, seem critical 
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for software development teams to develop and maintain their problem-solving capability. There is an important 
implication in this simple result: the capability of a software development team: in order to understand the problems; 
to plan appropriate solutions with various alternatives; and further to implement as well as to monitor the chosen 
solution; is inseparable from team climate characterized by goal and innovation orientation. When team problem 
solving is supported with a fitting climate, a team’s knowledge interaction mechanisms get stronger, and team 
members have the opportunity to discuss problems collectively in order to solve them and make necessary 
improvements. 
Surprisingly, this study could not find a direct statistical association between the other dimensions of team 
climate (i.e., organizational support and informal structure) and the problem-solving capability of software 
development teams. However, this does not mean that no such relationship exists; rather, these dimensions may 
influence team problem solving via other significant dimensions of team climate, as suggested by the significant 
correlation between each of the team climate sub-dimensions and team problem solving (see Table 3). Specifically, 
the sub-dimensions have potentially partial effects on team problem solving after all other team climate dimensions 
have been controlled. In a sense, the influence of one team climate dimension is not independent from the team 
climate context created by the other dimensions, which implies that one team climate dimension triggers another. 
4.1. Limitations and future research 
While this study is limited in terms of methodological aspects, it provides important implications for 
understanding the impact of team climate on team problem solving. The main limitation was the sample size, which 
was relatively small (n = 139); the research relied on data obtained from a single informant for a given project. Since 
Turkey is a developing country with a developing software industry, it was truly a challenge to access these software 
development teams. Thus, caution should be exercised in generalizing the results, since a larger sample size may 
provide a better representation of the population of software development teams.  
Utilizing a cross-sectional design through questionnaires was another limitation of this study. Graziano and 
Raulin (1997) claim that although surveying is a large and growing area of research in the social context, the 
questionnaire method may not provide objective results regarding software product quality, which is a naturally 
dynamic phenomenon. However, it should also be noted that this research provided some evidence of associations as 
a cross-sectional field study. In this context, Podsakoff and Organ (1986) stated that “because correlational field 
studies often provide useful information about relationships among important variables in actual organizational 
settings, few would advocate that they be totally discarded” (p: 539). In order to overcome this limitation, future 
research can employ longitudinal studies in which the quality perceptions of the developers are followed over time.  
Finally, the generalizability of the sample is another limitation of this study. We conducted this study in a 
specific national context (Turkey); therefore, readers should be cautious in generalizing the results to different 
cultural contexts. In this regard, a sample of Turkish software development projects, like any culturally bound 
research study, imposes constraints on the interpretation and application of the results. 
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